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(57) [Hft] 

x?ft<nmsimm 1 4 kev vc^-tsa^m 

7 0£. x^X^«Offi«E«ISEflsl4&|5l!|ELr«iai 

-tkT* xiwrmmmmnmmbMs&m. i o 
m i «a5#a2 o t . Tixrttnmmmm 4*» 

2«?ai#&2 4fc. Srfili.S. 




(2) 

1 

fix ^mmkmmmm^mm. t^m^x\ 
m ims^mtammm^mR<minz^<miL 
xz<r>mit*&m&zkiiz£*)WsLm)ki*mi!!? io 

immi mitiM&®bm2®}iiZffli. t<x 

mm 1 8 OJTC&SIS^ 1 fcEKcOr -f x?wm 
*fLTH&9 0g<9:ftgT1!^3ft£ft*JS2fclESUDx 

T<z?#<nmmmi*£&^xmi?hm.0mi 30 

T<x?wmmmi&mmkLxm.-thT4 
x^<mmmnw^mmm\&im.<izii^x . 
%m\^wcfrbmwmh\izftLxmmLx. z 

immtm&XTvTb. 

1 t*iti#sfc «s«^afcfi»rs^2 

[ff£«6] mt*aj¥8*:s&2t*aj#&fcL fa 
mm 1 8 oB?e$>&wmi5 cuea^x < x^wm 

x\^hi>ft\znLx*k9o®.<7mj£xim%ix. m2® 
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2 

*fLTB&9 OjgcoftSTSg«3itl»fl*fl6tSSicOT 
[f?M8] mi«*#gb6^#^Sii^i:m2)R 

m. 

[000 1] 

m&mzmniTi xtrnttmrnimizm^xft 

tiMliiimizm-&i><r>X'*>h . 
[0002] 

fro. Z(nm<nT<X?<OffiX&t:m.i-&fi:Mz. )£ 

&izWfiZiiX^&frk'oi)*)ft&Z-i-&. t>&\m& 
ISftfcSm^ffi^ IX vvflrv tf» k' a 

[0003] ±^Lfc j: a^ddifiwsaE^^^t 
$mmzit&ztx'7 : < x?<r)&mzftvx 
9 <anrc as t . r * ( tr^*-^ 

MZXy^XU^J^m&tX. WSJSftkXvJXV 
[0004] 

imimikLkok-rzmmi t*»L^^>. wmz 

nmfmiizMrxif&L. m&mzm&Lx^&ffls 

x?<vmRmfr^m®mzm£-tzijmx&. 
?%mzLizmi-t&mti*:W&f&ztipez%\.\ * 
Z.X-. $emsL&W0)$\ix$ti&tz>m£izii. mm 
mn^bh^mwsmm.. hh^mioizm- 
x r%Lm^xmmmizx'Zt:m&i 0 

0 OcoWx 10 01 (O^mcrym^o (WHRfW* 



(3 

3 

x. £m'ifri>m!%m>M\\ ta^m^m^ 

tlX^t. 

[0005] Ml llC^tXol>z. 01OOU- 

gtfctfj-c^ *su o o OK^LT 

^SSOfl 10 01 ^ff^^T|6|fc^5 U-lfftLOSSSt 10 

SP1 0 0 2tt5V^T§3tT#-f . S«l 0 0 0<0#J*ll 
001 SrHHtr^aj-C^^r^tv^Kil^S. 
[0006] *£T*«WiJJEIM*»i)IU 

m-hztzmtLx^z. 

[0007] 

[SSJS£IBSW-6fctf>»#g] iJEBWJi. 1&mizi> 20 

^ffmmmummmtxmta^h^ < x^m 
mmw&mm*m®iwzi5\.*x^ WR<mwz 

%£MMLX*<Dm%$:%3tt?>Zt izX *)WR<m 

mmi&m^&w&Ltim&x'. mim&mt& 
wwmfrhw&m\ti\ l zft*miLxz(r)mi3t*%. 

^^fctfiii.^ts-^sfc^x-fx^ 3o 
commmmm>mmm&mmz£ o . m&zti 
s. 

[0 0 08] JJSBWti, *^Btc*oTJi. ^3fctt<7) 

smtttm&Lxm-t&T < xtwimmmm 
mmwmmtz&^x. mmt&m*t>ms.<m 
tuznhxmwkLx. *<?)&%m&itt&zbtz 
x ^ms^mvkm^th^ \wmw&&XT-v7 

xm 1 mzmb \m?>m.\,zm$h%i 2&a#s*> 
^ms.<mtnzntxmmsiLx. ^mm^t 

x?x<7>mmim*cvmmMmmizj;t). m& 

[0009] vstmva* m&<rm&.izmmmmt 
mtzTjxfftcrymmmMmzii^xmii-zmsL 
ofjns:. T<x?#<?mimmm®&ix&iii-t 
&mz. fbi&ft^m^micvmLizMLXi/tzm 50 
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4 

IX. *<r>W3sm*&%-fh i fc tc J: DSfctomSrfc 

•5. <Rtmi«iaj^afc:*JV^T«1S<omo«ltlJ*«d* 
<-?#^V^-CifeoTi,. mi««15*at{i]8!l<OM* 
fc*S^2«lttJ^a*^03feS-ffl^r. »SOS>tfLSra 

[0010] *wj»ysvvc v m L<ism 1 t*aj#a 
t»2«iaj^a*^ T<xm<offlmmmftco*&* 
mmizm Lxnmzffliztix . t< x^<r>mm 
m®mm&thm%ftmi. «&i8ojgrc*>i>. zn 

v^wi. T<x?vivmmm&itimi8ogM 
mi«ja^afcJiS3«s*>f»sfi<osiiii^aii- 

[00 11] *^B3tt5V^T. #£L<»±7MX?1fcD 
fcL m&<DmtiiffiflLZtLX^Z>ljl»llzttLXV&9 0g. 

0mgxMsi2tiz>. mmizLx. ^2«jaj#a*^w 

3B±. »R«?)Silhi)^«3^-Cv^^tc»LTB&9 0 

x^2«?aj^s<7«e{i. s«<osyit^LTi6«ftt 
zmmm mt^m^m 2&a&®mxwziz 

&!£?&Zt&X*Z&. 

[0 0 1 2] *2£Bj§n*>vvc. #£L<JiJfSl«lii}^& 
*>£>#£>*iWI±. m2^tB^gb6^#f»itl.^fc 

tt\ ^<bi>ntn><oma^mx'mLmiix.(omtii 

btfTZh. 
[0013] 

immmrmm jut. *%me>im%mifomm 
tmmRtzm^ximizwm-th. mTtca 

mmizn$.uM*<m$&ffizixx\^tf. *m 

<7)$m\i. VLT<7)MWtzis\,*Xftiz*mi$:®S£th'§ 

[OO14 3Blt02ii. *%BH<7)r^x^«<0lf« 

LX^h. 01fc02fct>^T. »«aEm-C*I.T-f 
^^««0lffffiiES«E*l4{i. pflilfny^hr-fX 
? (CD : ffi^fe) <0«to^tjtT-fX^Tj>5. TAX 
?&C0fflmm#l 4J4, XtVH/H 1IC«LT» 



(4 

5 

mmizmtm&ztwxzz. ^wtt^n/ni 

1 1 £x ^?#<9ti!f8iEI§««c 1 4 fc*tHHg^ 

[00151 t -f xtttnmmmftvmmtitkiii 

HBl Ott. L<tt^l«iai#g2 02:S&2tfcffi# 10 
&2 4SvfrLT^S„ 3Slfttii#&2 0 fcSfS2gHf}#a 

2 4«H«<0«)£-C&'5. SS 181^82 0fcS&2tfcai 
¥#2 4(i. 01(c^-J:^^ B&7MX?1fcDfl?*8£ 
»«*1 40^i-[fijfe:^-CTOfc:BIB$*iT»-^. 
W^. *Bl«iaj#S2 0t^2«aj*g24{±. XtV 

1 1 £0^$-JiS4>'t«C L KHbTttfiifiHteE 
«S*iTV*. *lftffl¥R2 0li. l^-- T7r>fA-fe 

«fH5tyf2 6 i:i»IIf§2 8 SffLTl**. 
£*ifc»l/C. m2«Hi#a24{i. 1^— A-b 
>-9-fcWmS-fe>"9-3 0i:lii|iS3 2^*LT^S. 20 
•feyHJ-2 6. 3 0fcL 02fcjjcf J;d£. -eft-ffim 
JffBftgfc LT<Z>¥S«^— f 3 4 fc5S3K2lfc LTO* 

tf»ag4 o tcs§^$^T*j o . *mfou-73 a 

hT-fT?*3 6USlJ^4 2fcttLTm^£i£D. M 

m%4 2iiz<om^tmtxmmtimmm 4 tern 

[ 0 0 1 6 J ffiggmi«54 4 fcfc^TfflKLfc&ll 
n^ho-^l OOtM^ilS. 3VhD-7lO 

? i o 2{znLxtmm^m&m^zm&zt&x'* 

[00 17] m2tm3iz^-rxoiz. 3 
o\i.m&Li4tznixmtftg.ex'®®Lxgmzti 40 

m^tttUT < xtvtmmimmi wmz 
*tlt. Lfri>m2x-%xmmmMi* 1 4co+^i6i 
ifxmomizmfcistixts*). \^—f%ut. m2? 

xm 1 coAitfia p 1 . p 2 t-e^fiAitrs <t a t 

&->TW&„ -TOck^fc:. mi«iiJ¥g2 0i:m2eiaj 

2 4 co-fe 2 6 , 3 0 <i. ^ix-fii^^P—if 

3 4 1 * h t 4 -f ? * 3 6 £ -ft fc L -fe >-9-C'& & . 
Lfrl>-b>V26, 30(1. aiH^tidtXtfyK 50 
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[0 0 18] Sfg^^Tfc&x^X^c^fS 
tmim4 toViTH 1 1 04 5r#«gLTijiW-S . £ 
tf>tif8ia»8£fl£4tt. -b^-*-^6 0i:rt^3HBa5 
64 b. 1g®m&6 6%ifttlX^&. -fey*-* 

iz^x^x. fflmm&#i4tt. mtimmaw 
t«t *)&\^±wmm\jtizSi *)<mLxm%x*h s. 

[0 019] ^fc^-rny^hr-rx^id&ffi 

rt^^BHSi564{±»H<7)fflg-c*a*>\ mmxv 

4 . rt^BBa$6 4 wssmtmixi o<ry-mm&£ 

mixm&^tix^h. mtm7 2\t. m%<rmm.7 4 
(o-ij<nmkzm^tixm . «ai7 6\$z<nmm 
7 2s-ffigLTv^„ mmnon. z<M&±ftm 

&£mxmmz%&.-t&<r>ift{}k'X'i>z>. 
[0020] ^wnnrntemmx^ z<?>i o%ms. 
mticomm!i j mffitz&BLxuz,. o^ossm 

7 0li. ftmmffl6 4£i5^X*:>?-*-/l>6 0m 

frhimxmzmti&iLx^hvx'. m41.zncri.0iz 
mmi e*mmi 2%z<r>wm&&tix\*j:^. 
[0021] * <r x*m\m&.<r)fmx'\± , mitm 
2iz^-txoiz, ^i^m#S2otm2«ijti#a2 4 
zm^x. m&miiximmcommixi o^&ttj* 

ot-$-&i><r)X'1bh. ftot. Hifc^-iafc:. *y 
*T2 6 . 3 OCO^-etl-tf^l^frW-lf 3 4 tfltaj-TS 

mi7Q<mmm. w^mmsmmi 4cr)mvr 

fotWfilzK&iotz^ flB%B&9 0ffifc^SJ:dt^£ 

[0 022]iilBaS4 2O*!&2 8, 3 2*»^>#^ 
S*hT^r^^3 6^s^(±. »RS«tWllfa544<7) 

oR0»8otj:'ji&aft$^^tT. mmtuzm 

[0 02 3] HltH2OT-r^^tt<0fflffiiB» 

«ft<^Rna«aiiiai 0 m^tiTixfVim® 

S^SEft 1 4c^RSIti7 O^aj^&fco^TiiBj^- 
ai«fil«Ml4li. El^L^^ttK*lS«tt 
J:-5T02<oxeyKyn lc^^^i l aizitLX 
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[0024] t-^ffiidgjl 6#. nybn-^i 00 

xevF/H l£HHK-rS. £*i£<kDti!l8feii«*l 
4J4. EHE-rS^fcfc^rS. ^OKSKOXtryK/Pl 1<D 
UPE&tt. flli-fcf 3 0 r p mJbM 1 2 0 r p mgg^lS 

)v\ 1 <vmm:mfe? -tyy-26, 300& 10 

yY)V\ l<OHWESb&5120r P mJ:<3fc^V^, £ 
SWK3[|lBEi:^0-b^2 6. 3 Otftiift&Util%< 

rtSMtzEWZ . „ fiji^r-fe 2 6 , 3 0 ota 

[0 0 2 5] U'— 1fSS&®4 o#u yhX3-?l 0 0ff) 20 
»*fcJ:»L IBl«jaJ¥g2 0<7)-fey^2 6£O^frv 
-if 3 4 . ¥^frU-1f3 4 (4. 0Utf tfcg 

#6 7 0 nm<0#fe«OP-if3tL?r%3t-r5. 

if3tLtt. a 1 tzTttx 0 tzmmxn omrnxfoiz 

ttLXK90BCCm*&t*Uz^ ®2l=JF&Xolzm 

-IfftUi. 1ff«S»iSE*14e5rt^BHI3{64t:JtL 
t> Hl(cfc^T9 0S^STflSWL. 3&*oH2fc* 

sokL t,L«PBei^^-c*>sffi^e»jSflci4<D^ 

[0 0 2 6] W^J§aS64fcMgiJfi.7 0#&4ib* 
•TV^tt, ffiRSijn7 0»ifflftffifflfEli«ttl 4<0rtJ3 

STO6 4^i»Uv:Kt^ ^mm&MffiX^a 
■c. -fe y ^-*-^6 0 *^ romis 6 4 (antra 

t^Jtidt*«iitfl7 0Ji. -by^-*-^6 0A» 40 

fc £#£LTl*jEig8|JSP6 4 fcHM&rift £ 3 fcfr-oT 
[ 0 0 2 7 ] & 1 fcti#g2 0 1 m2ftli&m 4 

0, 24*m.VhZtizX'). H5t^-raS740S 

fin*>-by^-*-7P6owifc6ri63fc^LTai>? 
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[0028] mimiti^®2o<7)¥m#u-y ! 34tm 

a2tc*^-idtfts^T. mmu$6 4miz 
atassfifc*^ ^mmme 4 m 1 iz^tx 0 % 
gm$iti7 oim&ztix^^izte. *<n\s~f 

3KL<^R»3KLRltt. WiMz 60)ft®xmiLXU 
*<7)%Miif£LRl\±*b7 : 4 7'??3 6izm&Z)i 
ZtUzMLX. m3lz*1-£otzftffimm6 

4izmmti7oifibi>^ui. u-vntui. z.<r> 

9 9 3 6 IZ&ftfrh Z t tfXZ S . 

[0029] m3xm^thm^me 4 wmzti 
timmh7 o«. mufxvy 1 1 ^mmtzm 

f$LZtix^&t%£T$>h. Zffym^za, u-*f%Ltf 
Zcr>mm\it7 OToi < %tt ixmitLRt: * hr 
<T-?93 6\zmtZtVT%h. Z.tUZletLxm5\Z 

^•fi^tc. nmmi&6 4izmf8.2tifi:mmL7o 
Aa, xcvYA'i \<mnfaiizmLxm>\izffi\$£tL 

X^httfrb. V— f3fcLA>\ £<0S«S!lil7 0A-e 
izgmL&^frtb&WimMLX i>*0>%Mt%M&*+ 

^•c*o. 1 {z^mrnimm 4 

S«fih.7 0*^tTv^S*>i; 5*»£WI8rrsc:fc#T 
[00 30] -eciT. iJc<0<fcdfc:LTHl t02jc^rT 

^t. inifc:'ecDfflsm7o^«raj-r&. 
»ssitfL7 ot/wL^^nmsmm^ 1 4^ 

pi 

m2iz^rtioiz, ftMmm6 4izmmti7otf% 

vv^-fc« x 1f«^«frl4^ aiW-by-9-26^ 

%m#u~f 3 4 1 -t v*r 3 0 w^ft r 3 4 

itm<0^-if3KL{±. rt^SBHgU64fc»aj$nTt> 
*h7 i ^-r^^36. 36fcfcL -eii<?>^RIt3tLRl 
«S3Kt^V^. *«tS*. ««Si|il«lra54 4c0OR|lI 
8&80Wim^AoT£^V\ ffi^t, S«S«17 0 

r i a 1 4 j&m^v^T ^ -c 

t>0. mo&<ons.xmLx. ftmmi&64t#. 

ifX. xe>K;H l<D*¥ffifcTSStft<?. »4 0Jg 
•CRI*3tLR«3KLRl«i. H«c7)^V^|nJtRlt$tL 
o*0*br-fx^^36fc:{4. KSt^LRlli^ 
<AltL^v^T. ^-e^<0*hr-fT^^3 6»i«l 

[0031] mmti7owx\z>Yjui ionaak: 

03fc^rrJ:dfc:. ^(iOHlcoffiaa 



(6 

9 

0tft2m^&2 4\^nhhWmix7 0<rXf&k 

«ot, fflSmWa54 4»OR|BlB8 0 

[0032] £KI!h.7 OOJgjfcfrl&ja** Vfr 1 1 
<0tt#fl^LT«BLTV*S*£ 10 

emmftU— F3 4C9W—TftUi. S8t»l*l.7 0A 

3 6KK&&v^&&v>«*<o^fcwii& ^ 1 

4. fi^T. ^l«lJi}^©2 0<7)*bT^T^^36*» 

mmmmm 4<oor@»8 o wim^as 

ASfi&v*. *LTs ffi^BS«*14*«H10U^ri6) 
fcl8 0Jg|B«K^-4^i:T, rtJ^J&6 4<9a«3«l 
7 0#\ 06fc^J:3£!fS2&a^g2 4{Ifc#W- 20 
Sfc, m2«iaJ*©24iO-bi^-3 0iO^flcW— !f3 

S£#tftLR£. *hT4r?*3 6fc«|fiKM-tJ:3 
fcfrl- . o£ •) . fflffilgHKflc 1 4mm£t& £ i: 

t. -fe>^-3 0fcifr5fflsamAS«ii»9osis<fc 

=5:9. »RS>ttl7 0AtJ:oT-H)-5rRlt3KLR*s#ii> 
*l&«-t\ -t^3 0«i(!OS«S4h.7 0A(?D#ft&5| 

3^ieiiiJ#S2 0<0-fey^2 6^ SRS4fl7 0A 30 
S:«iaj-C#^<Tt. i>3-o<0fB2fctfii£&24<0-fe 
>^3 0#. Sfig«l7 0 AZVmtZftft-t&ZtWT 

-^OHSfciJwc S&itftB#g2 0-eHL tfc 
ta^^m^oxxh-oxt. 06tfev^m2m# 
S24Tti. -e^s«siih.7 0A&«Kit«iai-rsifc 

x\ mmtnoAaMZUfatf. -tyy-tzftLxmt 
sa«sijft£t&£fi-f & i t ii®ircs> o . tii$8£g*Ktt 40 

14#U;fr|ft|fcMIII<l6LfcfcL-Ct>. ZcOtiMUiX'Z* 
[0033] #?&HH<Dii*»»ii-m. _hi£Ufc J: 3 tz 

tc*fLT. zixh<nmmi*&2Qt&2ffl&n.2 

4 aspffiWfcjlT >WMiC L ICR L-C*HMiHfc:ffiBS 
it. ft^»««cl4*«U*|S|fc|lW&f-|,ii:*^. @ 

5 tejrf J: 3 1/— f ft Ltf) ASt^ 0 fc m&fflti 7 0 A 
<0«S*«B&^ffi5<T-*oT. RSt3fcLR£32<SiTJ- 
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1 0 

mt. mmn o A<n^t^\m9 omz^-i z t 

ft~oX. ^2«aS*g24i0-ty^3 0O* 
hr-rr?*3 6fc{i. R&ftLR£«i|g{;:5?fttl><r 
h . MPtfxffiSfgM 4 COO RESS8 0 fcjSU 
mi«aj*S2 0i:^2«iaj^S24*^#^|, 

[0034] i*L mibms^-ti-oiz. S&iftJfrf 
m 0 t^2«Mii*a2 4 S\ TliWfcftTWLhlcjE 

mizmm-h x 3 izmmt&oitht dml<^. 
msim7<r>Amfrt>nfzmfflmx$)&ii s . i>Lmm 

£t«ffc 1 4 nfffimM 6 4 (3«Slfl7 0 

jg i ^aj#g2 omm#u— f3 4 fft 

LfcL Xt^K/H l^#ieT-SStLT. gtltftLRfc 
UT»2*KH#»2 4 CO* -f T^^ 3 6 KAItLT 
L^Sfttf&S. L*»^2«ia5#S24<D^#cV 
-1f34<0U— fftLli^aKLT. SSlfciti#&2 0 
0*hx4^*3 6fcA»LTL3^i&h.t>J>S <> -f- 
IBl<ftai#S20tm2ttaj#g24(±. rtS 

mffi6 4izmmti.w%:^izi>i)*tpfrt>-r. sw^l 

im&n&uu^mt, mmmm 14 eo±>* 
-*-A,6otzMbx. ymtbizMxtm&mzmEt 
zxotztx. =Fmz£zmtitfim<>£mffb&. 
[oo35] B9«. ^mmf * *?vt<?mm!mk 
m>mmm<mm^Lx^&. m9cr>mmimtii 

M,tz&3&tt&m4ozmm:ztx'3>?>. zco 
m3«ai*ai4oa. ®i«iaj¥S2 0fcm2«!aj# 

Ltiio. Ji(i3gi 6 o^ffl^ii. mrnimi&44 
(590Riu»8otASJ:dfc:^oT^a. m3«iai#a 

14 0»-feytl 5 0tt. ^tt0-fe>^2 6, 3 0fcH 
at^flcU—lf 3 4 hf^f ^ 3 6 S-^LTl^ 
5. ^«c^-^34*^aiit?il5U— fftL«. ft 
^STO56 4 ta4£L-Ov&««8i|fx7 o Sr«MiJ^I.^ 
HbtzmStZtlX. *<DmtftLR$*hT t 4T??36 
X-gftX* h . 1 4 #H9<7)ttffia^ift9 

osme-ts^fcT-. ss3«iai#si4 0{±. ««m 
#g^^3«ifj*s^t«.^tfcj:o. mzwm 

#>&ZttfX'%h<?>X'bh. Hl«Kil#gli:m3«i 

[0036] *m&>9msmmx\i. xtim. * 



1 1 

x? . wmsiT < x^mmtd^mmmx'^ . 
mix?. wm&r<x?mim\ixcoTixirm 

[ 0 0 3 7 ] fc £ ^T#&HJ§HL JJSHtt^ffitfKJg 

mizmfx^&tf. zixizm^iWkmnmMT 
< x9*bhw±^mM<ttw§$cr 4 x? . hh^ 
itsmmmcv/tr < xl Km.<rmT<x?^ mm 

TitfM-Wttl' mm%; DVD) ) Sriffcfctf 
[0038] 

iwn<7>mki Ki±mwLtz£?tz. *mnzjitnf. 
T<x? &<rymmm&Qwwfc<7mx*mbxni& 

[Hi i *wmT<x?K<^mmmw<r>mfflx 
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1 2 

[02 ] m i <DKKmi&tt§£K£^m 
[S3 ] mwmnxizn ixmstztizu- ^rnvzo 
KStfto-0Q£5rr0. 

[04 3 ttmmm#<nH%tmmx<?>-mmi' 
0. 

[05 3 m 1 tiM&&frt>%li&tlZ, U-?Ht<D*Mft 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e W ord which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the substrate crack detection 
equipment and the substrate crack method of detection which detect the crack of the substrate placed and 
generated in the information record medium of the shape of a disk which established the information 
Records Department in the substrate of a translucency. 
[0002] 

[Description of the Prior Art] Disk-like an information record medium, for example, an optical disk, and 
a magnetic disk conduct the following inspection in a manufacture stage. In order to guarantee the 
endurance of this kind of disk, it inspects whether the protective coat etc. is normally applied to the disk 
cast or formed. Or it is necessary to inspect whether the defect of a blemish or a crack exists in the 
substrate itself. In order to record information or to guarantee doing smooth the work which reproduces 
the information recorded on the information Records Department to the information Records 
Department of a disk, it is necessary to inspect whether the magnetic film is normally formed to the disk, 
or while defects, such as a blemish, and a foreign matter or a pinhole, form membranes, it exists. 
[0003] When inspecting a defect which was mentioned above, generally the thing of a method which 
makes a laser beam scan to the whole surface of a disk by irradiating a laser beam from the read side 
(the field which has the magnetic film being a field of an opposite side) of a disk, and carrying out the 
rotation drive of the disk is known. By the method which makes such a laser beam scan, if a laser beam 
is irradiated by the disk, the reflected light (in the case of a pinhole, it is the transmitted light) from a 
disk will be received by the phot detector. To the electrical signal changed from this phot detector, slice 
level is set as low level or level high a little a little rather than this electrical signal, and the existence of 
the defect of a disk is recognized by comparing an electrical signal with slice level. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the crack generated in a substrate may apply and 
exist in the inner circumference area pellucida from the pin center,large hole of the property top 
substrate, and may not be attained to the range which forms the magnetic film. Therefore, the crack 
generated in such a substrate cannot be inspected by the method of inspecting a magnetic film from the 
read side of a disk as mentioned above, then — the case where the crack of the substrate itself is 
inspected conventionally — a tester -- viewing -- or it is common to inspect existence of the crack 1001 
of the substrate 1000 made to the inner circumference area pellucida using laser beam L as shown in an 
image processing system or drawing.] 0 .However, by the method using viewing or an image processing 
system, there is a problem that an operator's labor cost and the construction expense of the system of an 
image processing system become a large sum. Moreover, there is a problem that the detection time 
which performs an image processing system starts comparatively long. Therefore, it is cheap and, 
moreover, a proposal of the technique of crack detection of a substrate with easy adaptation is desired to 
the existing facility moreover with short inspection time. 

[0005] Moreover, depending on the degree of illuminating angle of laser beam L to the thickness 
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direction of the crack 1001 generated in the substrate 1000 although cost may be able to detect low and 
at high speed comparatively by the method using laser beam L of drawing 10 as shown in drawing 1 1 , 
the reflected light LR of laser beam L cannot be well received in a light sensing portion 1002, but there 
is a problem that the crack 1001 of a substrate 1000 is certainly undetectable. 

[0006] Then, this invention cancels the above-mentioned technical problem, and it aims at offering the 
substrate crack detection equipment and the substrate crack method of detection of an information 
record medium of the shape of a disk which can be cheap, cannot leak certainly high-speed moreover, 
and can detect the crack of the substrate of a disk-like information record medium. 
[0007] 

[Means for Solving the Problem] If the above-mentioned purpose is in this invention, the crack of the 
substrate generated in the information record medium of the shape of a disk which established the 
information Records Department in the substrate of a translucency In the substrate crack detection 
equipment of the information record medium of the shape of a disk which rotates and detects a disk-like 
information record medium When the 1st detection means for detecting the crack of a substrate by 
irradiating light at the crack of a substrate and receiving the reflected light and a disk-like information 
record medium carry out predetermined angle rotation It is attained by the substrate crack detection 
equipment of the information record medium of the shape of a disk which is equipped with the 2nd 
detection means for detecting the crack of a substrate at least, and is characterized by things by 
irradiating light from a position different from the 1st detection means at the crack of a substrate, and 
receiving the reflected light. 

[0008] If the above-mentioned purpose is in this invention, the crack of the substrate generated in the 
information record medium of the shape of a disk which prepared the information record intermediation 
soma in the substrate of a translucency In the substrate crack method of detection of the information 
record medium of the shape of a disk which rotates and detects a disk-like information record medium 
The 1st substrate crack detection step which detects the crack of a substrate by irradiating light from the 
1st detection means to the crack of a substrate, and receiving the reflected light, Light is irradiated to the 
crack of a substrate from a 2nd detection means by which it is located in a position different from the 1st 
detection means when a disk-like information record medium carries out predetermined angle rotation. 
By the substrate crack method of detection of the information record medium of the shape of a disk 
characterized by having at least the 2nd substrate crack detection step which detects the crack of a 
substrate, it is attained by receiving the reflected light. 

[0009] In case a disk-like information record medium is rotated and the crack of the substrate generated 
in this invention in the information record medium of the shape of a disk which established the 
information Records Department in the substrate of a translucency is detected, light is irradiated from 
the 1st detection means to the crack of a substrate. The crack of a substrate is detected by receiving the 
reflected light, light is irradiated to the crack of a substrate from the 2nd detection means located in a 
position different from the 1st detection means when a disk-like record medium carries out 
predetermined angle rotation, and the crack of a substrate is detected by receiving the reflected light. 
Even if it is the case where detection of the crack of a substrate cannot be temporarily performed well in 
the 1st detection means by this, using the light from the 2nd detection means in a position different from 
the 1st detection means, it cannot leak and the crack of a substrate can be detected. 
[0010] In this invention, the predetermined angles which are symmetrically located about the line by 
which the 1st detection means and the 2nd detection means pass along the center of a disk-like 
information record medium preferably, and a disk-like information record medium rotates are 180 
abbreviation. When the 1st detection means cannot detect the crack of a substrate well and a disk-like 
information record medium rotates 180 abbreviation by this, the 2nd detection means irradiates light at 
the crack of a substrate, and the crack of a substrate can be detected from the angle different from the 1 st 
detection means. 

[001 1] In this invention, a disk-like information record medium is preferably seen from shaft 
orientations, and the light from the 1st detection means is irradiated at the angle of 90 abbreviation to the 
direction in which the crack of a substrate is formed. Similarly, the light from the 2nd detection means is 
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adjusted at the angle of 90 abbreviation to the direction in which the crack of a substrate is formed, 
thereby — the [ the light of the 1st detection means, and ] the reflected light of the light generated by 
detection of the crack of a substrate since the light of 2 detection meanses can irradiate an abbreviation 
right angle to the crack of a substrate — the [ the 1st detection means or ] - light can be certainly 
received by 2 detection meanses side 

[0012] The OR of this invention ******** ? the signal preferably acquired from the 1st detection means, 
and the signal acquired from. the 2nd detection means is calculated. If the crack of a substrate is detected 
with which detection means at least, the existence of the existence of the crack of a substrate is certainly 
detectable because this searches for the OR of the signal of whether the 1st detection means detected the 
crack of a substrate, and the signal of whether the 2nd detection means detected the crack of a substrate. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
in detail based on an accompanying drawing, in addition, since the gestalt of the operation described 
below is the suitable example of this invention, although desirable various limitation is attached 
technically, especially the range of this invention is not restricted to these gestalten, as long as there is 
no publication of the purport which limits this invention in a following discussion 
[0014] Drawing. 1 and drawing. 2 show the gestalt of desirable operation of the substrate crack detection 
equipment of the information record medium of the shape of a disk of this invention. In drawing 1 and 
drawing 2 , the information record medium 14 of the shape of a disk which is an inspected object is an 
optical disk like a compact disk (CD : brand name). The disk-like information record medium 14 can be 
attached removable to a spindle 1 1 . This spindle 1 1 can be rotated now at the rate of predetermined by 
the spindle motor 15. A spindle motor 15 is controlled by instructions of the motor control section 16. A 
spindle 1 1 is the setting section which sets up the disk-like information record medium 14 removable, 
and spindle motors 15 are the driving means for rotating this spindle 1 1 with the disk-like information 
record medium 14. 

[0015] The substrate crack detection equipment 10 of a disk-like information record medium has the 1st 
detection means 20 and the 2nd detection means 24 preferably. The 1st detection means 20 and the 2nd 
detection means 24 are the same composition, and the 1st detection means 20 and the 2nd detection 
means 24 are arranged in parallel in accordance with radial [ of the abbreviation disk-like information 
record medium 14 ], as shown in drawing.! . That is, the 1st detection means 20 and the 2nd detection 
means 24 are arranged about the center line CL passing through the center of a spindle 1 1 at the position 
of symmetry. The 1st detection means 20 has the sensor 26 and amplifier 28 which are called laser fiber 
sensor. On the other hand, the 2nd detection means 24 has the sensor 30 and amplifier 32 which are 
called laser fiber sensor. Sensors 26 and 30 are equipped with the phot detector 36 as the semiconductor 
laser 34 and electric eye as a photogenic organ, for example, respectively, as shown in drawing 2 . 
Semiconductor laser 34 is connected to the laser driving source 40, and semiconductor laser 34 can 
generate laser beam L by the drive of the laser driving source 40. On the other hand, when the phot 
detector 36 receives the reflected light LR of laser beam L like drawing 3 , the phot detector 36 sends a 
signal to an amplifier 42, and an amplifier 42 amplifies this signal and it sends it to the substrate crack 
judgment section 44. This substrate crack judgment section 44 judges whether there is any crack in a 
substrate based on the amplified signal. 

[0016] The result judged in the substrate crack judgment section 44 is sent to a controller 100. In 
addition to this, a controller 100 can send drive instructions of the laser driving source 40, and drive 
instructions of the spindle motor 15 to the motor control section 16, or can send a video signal and a 
picture signal to a printer 101 or a monitor 102 if needed. 

[0017] As shown in drawing 2 and drawing 3 , to the substrate 14, at the same angle theta, sensors 26 
and 30 incline and are arranged, this angle theta for example, the level surface of a spindle 1 1 - if it 
says and changes, moreover, it will see by drawing 2 to the field of the disk-like information record 
medium 14, and will be set as about 40 degrees towards the center of the information record medium 14, 
and laser beam L is seen by drawing. 2 , and carries out incidence to the incidence positions PI and P2 of 
drawing 1 at the angle of about 40 degrees to the level surface of the abbreviation spindle 1 1, 
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respectively Thus, the sensors 26 and 30 of the 1st detection means 20 and the 2nd detection means 24 
are sensors which made one semiconductor laser 34 and the phot detector 36, respectively. And as 
shown in drawing. 1 , sensors 26 and 30 are superficially seen focusing on a spindle 1 1, and are arranged 
symmetrically. 

[0018] Next, the information record medium 4 of the shape of a disk which is an inspected object is 
explained with reference to drawing 1 and drawing 4 . This information record medium 4 has the pin 
center,large hole 60, the inner circumference transparent section 64, the information Records 
Department 66, etc. the pin center,large hole 60 - a part of spindle 1 1 fitting in - crowded - coming - 
-****-- the information record medium 14 -- for example, a vacuum suction force — or it adsorbs by 
magnetic attraction and can fix now 

[0019] An information record medium 14 like the compact disk shown in drawing 4 has the substrate, 
and the reflecting layer and protective layer of transparent plastics. Abbreviation formation of this 
reflecting layer 72 and protective layer 76 is carried out at the portion except the inner circumference 
transparent section 64. Although the inner circumference transparent section 64 is a transparent 
substrate, it is made, for example from the polycarbonate. A reflecting layer is the thin film of aluminum 
and information is recorded on this reflecting layer. An example of the crack 70 of a substrate is formed 
in the inner circumference transparent section 64, and the crack 70 of the substrate is formed in relation 
to the center hole 60. The reflecting layer 72 is formed in one field of the transparent substrate 74, and 
the protective layer 76 has protected the reflecting layer 72. It is almost the case which is generated in a 
radial, applying the substrate crack 70 to a periphery from the pin center,large hole 60 in the character 
top inner circumference transparent section 64. 

[0020] With the form of operation of this invention, the generating configuration and part of such a 
substrate crack are observed. That is, since the substrate crack 70 is formed in the radiation direction 
from the pin center,large hole 60 side in the inner circumference transparent section 64, as shown in 
drawing 4 , films, such as a protective layer 76 and a reflecting layer 72, are not formed. 
[0021] Then, the form of operation of this invention tends to detect this substrate crack 70 more 
certainly by trying detection of the substrate crack 70 of multiple times in a different part using the 1st 
detection means 20 and the 2nd detection means 24, as shown in drawing 1 and drawing 2 . Therefore, 
as shown in drawing..]. , the direction of laser beam L which each semiconductor laser 34 of sensors 26 
and 30 injects is set up so that it may see superficially in drawing. 1. and may become the formation 
direction of the substrate crack 70, i.e., the radiation direction of the abbreviation information record 
medium 14, and a right angle, namely, so that it may become 90 abbreviation. 
[0022] The signal of the phot detector 36 obtained from the amplifier 28 and 32 of an amplifier 42 can 
obtain the output signal S about a substrate crack by an OR being carried out by OR circuit 80 of the 
substrate crack judgment section 44. 

[0023] Next, the method of detection of the substrate crack 70 of the disk-like information record 
medium 14 using the substrate crack detection equipment 10 of the information record medium of the 
shape of a disk of drawing 1 and drawing 2 is explained. To height part 1 la of the spindle 1 1 of drawing 
2 , the pin center,large hole 60 fits in, and as the information record medium 14 of drawing 1 is crowded, 
it is carried by the conveyance machine which is not illustrated. Thereby, a spindle 1 1 carries out 
vacuum chucking of the inner circumference transparent section 64 of the information record medium 
14 for example, using a vacuum suction force. 

[0024] The motorised section 16 gives a driving signal to a spindle motor 15 based on instructions of a 
controller 100. A spindle motor 15 rotates a spindle 11 based on a driving signal. The information record 
medium 14 will rotate by this. The rotational frequency of the spindle 1 1 at this time can be adjusted 
now between for example^ Orpm or about 120 rpm^Thus, the rotational frequency of a spindle 1 1 is 
adjusted because it is necessary to double with a suitable rotational frequency on the balance of 
inspection time in order to ensure the detection reaction of sensors 26 and 30. That is, when the 
rotational frequency of a spindle 1 1 is larger than 120rpm, there is a possibility that it may become too 
much high-speed rotation, and sensors 26 and 30 may not carry out a detection reaction. Moreover, if the 
rotational frequency of a spindle 1 1 is smaller than 30rpm, it will become too much low-speed rotation, 
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and will lead to delay of inspection time. Therefore, in consideration of the detection sensitivity and 
inspection time of the optimal sensors 26 and 30, the rotational frequency of the spindle 1 1 which was 
mentioned above is determined. 

[0025] By instructions of a controller 100, the laser driving source 40 drives the semiconductor laser 34 
of the sensor 26 of the 1st detection means 20. Semiconductor laser 34 emits light in laser beam L of the 
red whose wavelength is 670nm. As shown in drawing 2 , it is seen from the side and carries out 
incidence at the angle of theta, for example, 40 degrees, towards the inner circumference area pellucida 
towards the center of a spindle 1 1, while carrying out incidence of this laser beam L by 90 abbreviation 
to the formation direction of the substrate crack 70, as shown in drawing 1 . As it irradiates at the angle 
of 90 degrees in drawing..! and is shown in drawing 2. to the inner circumference area pellucida 64 of the 
information record medium 14, incidence of the laser beam L is carried out from the side at an angle of 
theta. When there is a substrate crack 70 in the inner circumference area pellucida 64 of the information 
record medium 14 which is an inspected object, it does in this way for reflecting laser beam L by the 
substrate crack 70 certainly. 

[0026] When the substrate crack 70 usually adsorbs the inner circumference area pellucida 64 of the 
information record medium 14, it is the gap of the adsorption position which the substrate crack 70 tends 
to generate in the inner circumference area pellucida 64, and it requires too much force, applying it to 
the inner circumference area pellucida 64 from the pin center,large hole 60, and generates it in many 
cases. For this reason, as already stated, it is almost the case which is generated in a radial, applying the 
substrate crack 70 to the inner circumference area pellucida 64 from the pin center,large hole 60. 
Therefore, the position where laser beam L is irradiated is irradiated by the inner circumference area 
pellucida 64 in consideration of this. 

[0027] Like the 1st detection means 20 and the 2nd detection means 24, although it is the feature in the 
gestalt of operation of this invention to establish two or more detection meanses, it is in the point that 
the crack generated at various angles to the thickness direction of the substrate 74 shown in drawing 5 , 
i.e., the shaft orientations of the pin center,large hole 60, is certainly detectable, by establishing two or 
more detection meanses 20 and 24 in this way. 

[0028] When the substrate crack 70 as shown in drawing 2 , when laser beam L which the 
semiconductor laser 34 of the 1st detection means 20 and the semiconductor laser 34 of the 2nd 
detection means 24 generate is injected at an angle theta at the inner circumference area-pellucida 64 
side, as shown in the inner circumference area pellucida 64 at drawing 1 is not formed, the reflected 
light LR1 of the laser beam L is reflected in the opposite direction at an angle of theta, and the reflected 
light LR1 does not return to the phot detector 36. On the other hand, as shown in drawing 3 , when the 
substrate crack 70 is in the inner circumference area pellucida 64, it reflects by this substrate crack 70, 
and laser beam L can be received to the phot detector 36 as the reflected light LR. 
[0029] The substrate crack 70 formed in the inner circumference transparent section 64 illustrated by 
drawing.3 is the case where it is formed in the shaft orientations of a spindle 1 1. In this case, laser beam 
L reflects well by this substrate crack 70, and can return the reflected light LR to the phot detector 36. 
As shown in drawing 5 , on the other hand, substrate crack 70 A formed in the inner circumference 
transparent section 64 Since it is aslant formed about the shaft orientations of a spindle 1 1, laser beam L 
without the ability reflecting well by this substrate crack 70A the reflected light LR or [ not reaching a 
phot detector ] - or even if it reaches, the amount of reflected lights is insufficient, and the substrate 
crack judgment section 44 shown in drawing.!, as a result will become unable to judge whether the 
substrate crack 70 has arisen 

[0030] Then, the substrate crack 70 is certainly detected using the substrate crack detection equipment 
10 of the information record medium of the shape of a disk shown in drawing 1 and drawing 2 as 
follows. 

The information record medium 14 does not receive those reflected lights LR1 to the phot detectors 36 
and 36, even if each laser beam L of the semiconductor laser 34 of the sensor 26 of drawing.! and the 
semiconductor laser 34 of a sensor 30 is injected by the inner circumference transparent section 64 when 
there is no substrate crack 70 in the inner circumference transparent section 64, as it is shown in drawing 
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2 , when it is the information record medium 14 of the excellent article with which the substrate crack 70 
does not exist. Consequently, a signal does not go into OR circuit 80 of the substrate crack judgment 
section 44. Therefore, the output signal S about the substrate crack 70 is not outputted. That is, as shown 
in drawing 2 , when the information record medium 14 is an excellent article disk without a crack, 
incidence of the laser beam L is carried out at theta and the angle of about 40 degrees from the level 
surface of a spindle 1 1, and it escapes from the inner circumference transparent section 64, and it is 
reflected at angle of reflection theta and about 40 degrees in the level surface of a spindle 1 1, and the 
reflected light LR1 is reflected in the unrelated direction. That is, since incidence of the reflected light 
LR1 is not carried out at all, each phot detector 36 does not output a detecting signal to the phot detector 
36. 

[003 1] When the substrate crack 70 is formed in accordance with the shaft orientations of a spindle 1 1, 
as it is shown in drawing 3 , while the information record medium 14 of drawing 1 makes one revolution 
in the direction of U too in this case, laser beam L of the semiconductor laser 34 of a sensor 26 and laser 
beam L of the semiconductor laser 34 of a sensor 30 are irradiated in order by the inner circumference 
transparent section 64. By this, since any reflected light LR returns to the phot detector 36 of a sensor 
26, and the phot detector 36 of a sensor 30 directly, respectively, as for the 1st detection means 20 and 
the 2nd detection means 24, it all detects existence of the substrate crack 70. Therefore, OR circuit 80 of 
the substrate crack judgment section 44 outputs the output signal S about a substrate crack. 
[0032] When the formation direction of the substrate crack 70 inclines to the shaft orientations of a 
spindle 1 1, there is a situation as shown in drawing 5 and drawing 6 in this case. If substrate crack 70A 
inclines like drawing 5 , although incidence of the laser beam L of the semiconductor laser 34 of a 
sensor 26 will be carried out to substrate crack 70 A, the return light LR will not return to the phot 
detector 36 at all, or only the part will return. Therefore, from the phot detector 36 of the 1st detection 
means 20, a signal is not outputted to OR circuit 80 of the substrate crack judgment section 44. And if 
the substrate crack 70 of the inner circumference transparent section 64 meets the 2nd detection means 
24 side as shown in drawing 6 because the information record medium 14 rotates 180 degrees in the 
direction of U of dra wing 1 , laser beam L of the semiconductor laser 34 of the sensor 30 of the 2nd 
detection means 24 will carry out incidence to substrate crack 70A, as shown in drawing 6 . Thereby, the 
substrate crack 70 comes to return certainly the reflected light LR by laser beam L to the phot detector 
36. That is, since the substrate crack angle to a sensor 30 becomes about 90 abbreviation and sufficient 
reflected light LR is obtained by substrate crack 70A because the information record medium 14 half- 
rotates, a sensor 30 can detect existence of this substrate crack 70A certainly. Thus, even if the sensor 26 
of the 1st detection means 20 as shown in drawi ng 5 cannot detect substrate crack 70A, the sensor 30 of 
another 2nd detection means 24 can detect substrate crack 70 A certainly. That is, in drawing 5 , even if 
it is a substrate crack with difficult detection with the 1st detection means 20, in drawing 6 , the 
substrate crack 70A is certainly detectable with the 2nd detection means 24. This is that the information 
record medium 14 half-rotates, and is because the inclination direction of substrate crack 70A becomes 
opposite to a sensor. The detection cannot be performed, though it is difficult to detect the substrate 
crack which inclines to the shaft orientations of a spindle in this way and the information record medium 
14 what rotates in the direction of U, in using one detection means. 

[0033] With the form of operation of this invention, as mentioned above, use two or more sets of 
detection meanses, and moreover, the pin center,large hole 60 is received. These 1st detection meanses 
20 and 2nd detection meanses 24 see superficially, and are arranged about a center line CL at the 
position of symmetry. Since the information record medium 14 rotates in the direction of U, even if the 
incident angle theta of laser beam L and the angle of substrate crack 70A are near abbreviation parallel 
as shown in drawing 5 , and it is the case where the reflected light LR cannot be returned well As shown 
in drawing 6 , when the information record medium 14 half-rotated, the incident angle of laser beam L 
and the angle which substrate crack 70A makes can be made into about 90 degrees. Therefore, to the 
phot detector 36 of the sensor 30 of the 2nd detection means 24, the reflected light LR can be received 
certainly. In OR circuit 80 of the substrate crack judgment section 44, existence of a substrate crack is 
certainly detected by acquiring the OR of the signal acquired from the 1st detection means 20 and the 
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2nd detection means 24. 

[0034] In addition, as shown in drawing 7 and drawing 8 , it is not so desirable to arrange the 1st 
detection means 20 and the 2nd detection means 24 so that it may see superficially and may face on a 
straight line at the front. Although drawing„8 is the side elevation seen from A line of drawing. 7 , when 
there is no substrate crack 70 in the inner circumference transparent section 64 of the information record 
medium 14, it reflects near a spindle 1 1 and laser beam L of the semiconductor laser 34 of the 1st 
detection means 20 has a possibility of carrying out incidence to the phot detector 36 of the 2nd 
detection means 24 as the reflected light LR. Moreover, laser beam L of the semiconductor laser 34 of 
the 2nd detection means 24 has similarly a possibility of carrying out incidence to the phot detector 36 
of the 1st detection means 20. Consequently, although the 1st detection means 20 and the 2nd detection 
means 24 do not have a substrate crack in the inner circumference transparent section 64, since they 
receive the reflected light LR, they have a possibility judged that there is a substrate crack of causing the 
incorrect detection by the so-called mutual interference. Therefore, as two or more sets of detection 
meanses are seen superficially and arranged to the position of symmetry to the pin center,large hole 60 
of the information record medium 14, they need to prevent the incorrect detection by interference. 
[0035] Drawing .9. shows the gestalt of another operation of the information record medium of the shape 
of a disk of this invention. The substrate crack detection equipment 10 of drawing 9 differing from the 
substrate crack detection equipment 10 of drawing 1 is having established the 3rd detection means 140 
further. This 3rd detection means 140 has a sensor 150 and amplifier 160 like the 1st detection means 20 
and the 2nd detection means 24, and the signal of amplifier 160 goes into OR circuit 80 of the substrate 
crack judgment section 44. The sensor 150 of the 3rd detection means 140 has semiconductor laser 34 
and the phot detector 36 like sensors 26 and 30 too. Laser beam L by which outgoing radiation is carried 
out from semiconductor laser 34 is irradiated in order to detect the substrate crack 70 generated in the 
inner circumference area pellucida 64, and it can receive the reflected light LR by the phot detector 36. 
The 3rd detection means 140 detects the substrate crack 70 because the information record medium 14 
rotates about 90 degrees from the state of drawing 9 . the [ thus, ] - the [ 1 detection means or ] by 
establishing 3 detection meanses, the ability to detect of a substrate crack can be heightened further 
anyway, the substrate crack detection equipment of this invention has more than one — it is ~ by 
establishing two or more sets of detection meanses, the ability to detect of a substrate crack can be 
boiled markedly, and can be heightened In addition, you may make it establish only the 1st detection 
means and the 3rd detection means. 

[0036] How to use two or more laser and to detect at high speed and certainly the crack generated in the 
substrate which constitutes it from a gestalt of operation of this invention in an optical disk and a 
magneto-optic disk. That is, laser is irradiated from a direction which is different on a disk, the reflected 
light from a crack is detected, and a substrate crack is detected by processing an OR for the result. An 
optical disk and a magneto-optic-disk substrate crack can detect at high speed, and can be concerned 
with the generating angle to an optical disk and the disk thickness direction of a magneto-optic-disk 
substrate crack, it can detect that there is nothing, and substrate crack check system can be built cheaply. 
It is applicable also to inspection of the plastic which can limit the generating part of a blemish or a 
crack. 

[0037] By the way, this invention is not limited to the gestalt of the above-mentioned implementation, 
for example, -- although the information record medium mentioned above mentions an optical disk like 
the compact disk only for reproduction as the example ~ the magneto-optic disk only not only this but 
for reproduction - or detection of the substrate crack in a record reproduction type magneto-optic disk 
or a record reproduction type optical disk, the optical disk of the next generation, the so-called high- 
density information record medium (for example, a digital videodisc, a digital BASA tile (brand-name; 
DVD)), etc. is also possible 
[0038] 

[Effect of the Invention] As explained above, according to this invention, it cannot leak cheaply and 
certainly high-speed moreover, and the crack of the substrate of a disk-like information record medium 
can be detected. 
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